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(54) Electroluminescence structure 

(57) An electroluminescence structure 
provided with a black background com- 
prising, in sandwich arrangement, a 
tra nsparent substra te made of, e.g., 



glass 1, a first transparent electrode 
layer 2, a luminescence layer 3, 3', 3" a 
number of second transparent elec- 
trode layers 4, disposed at least partial- 
ly on the luminescence layer, and a 
black layer 5, 6 arranged in contact with 
the luminescence layer and the second 
electrode layer. The black layer covers 
the second electrode layer a.nd is in 
contact with the luminescence layer 
outside of said second electrode layers. 
The b lack layer c onsists of an insulatin g 
laveP5~ano: wiring 6 disposed on said 
insulating layer. Qgejjings-S reaching 
the second electrode layer are defined 
in the insulating layer opposite said 
second electrode layers s uch that the 
wiring can make electrical contact with 
the second electrode layers through th e 
o penings. The wiring 6 can be electric- 
ally connected through the op nings8 
to the second electrodes 4 by a black 



conductive region 7. It the wiring 6 is 
made entirely of black material then no 
separate conductive regions 7 are 
needed. 





Fig. 2 
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SPECIFICATION 

Electroluminescence structure 

5 This invention relates to an electroluminescence 
structure comprising 

- at least one transparent substrate made of, e.g., 

glass, 

- at least one first transparent electrode layer 
1 0 disposed on the substrate, 

' - a luminescence layer disposed on the first 
electrode layer. 

- at least one second electrode layer disposed at 
least partially on the luminescence layer, and 

15 - at least one black layer arranged in contact with 
the luminescence layer and the second electrode layer. 

In the prior art, electroluminescence films are 
known which have been manufactured by using the 
so-called thin film technique. Since a luminescence 
20 film manufactured by using the thin film technique is 
transparent, the structure can be provided with a 
black background in order to improve the contrast. 
Such a structure has been presented, e.g., in the U.S. 
patent publication 3,560,784. In the prior art struc- 
25 ture the black layer is disposed between the second 
electrode layer and the luminescence layer. This way 
a black background is achieved irrespective of the 
type of back electrode. A drawback of this structure 
is the fact that the black layer will have to stay under 
30 the influence of an electric field, which creates 
stability problems. 

On the other hand, the black layer has to be 
■rj^HTtin g in order to prevent curr en ts bet wee n 
^adjacent H^^gl^ different potentials. 
35^~ArT^r3antional*probTem has been the difficulty to 
find stable, black thin film insulating materials. 

In the 1MB Technical Disclosure Bulletin, Volume 
20, No. 4, September 1977, there is disclosed a 
structure in which the electrode itself is black. This 
40 has been achieved by using black conductive mate- 
rials known from the so-called thick film technique. 
Characteristic of these materials is that in these the 
conductivity has been realized by using conductive 
particles, whereby the luminescence film emits light 
45 only at those points where such a conductive particle 
touches the surface of the film. The particles in 
question can be mixed with the electrode material. 

The object of this invention is to eliminate the 
drawbacks of the above prior art structures and to 
50 create an electroluminescence structure of an entire- 
ly new type. 

The invention is based on the idea that the 
electrical wiring to the transparent second elec- 
trodes is accomplished through openings or border 
55 areas in the thick film layer forming the black 
background. 

In more accurate terms, the electroluminescence 
structure according to the invention is characterized 
in that 

60 - the second electrode layer is transparent, and 
- the black layer covers the second electrode 
layer and is in contact with the luminescence layer 
outside of said second electrode layer. 
By means of the invention considerable advan- 
65 tages are achieved. So, for instance, the choise of the 



black material is more independent as this material 
will not be subjected to an electric field. Hence, this 
material can consist of, e.g., some organic thick film 
material. This material can at the same time also 

70 function as a protective layer. As an example, black 
silicon can be mentione d. Although the transparen t 
j-jgclrj^P j q q jt U atoH imdpr an inhomoaeneQiiS_thick 
' film , the inhomogeneity of the thick film does no t^ 
influen ce on the homogeneity of the light emiss ion. 

75 Besides, the tr ansparence of the second electrod e 

layer (rear etecfrode) imparts to the structure a more 
general utilization possibility than the prior art 
structures. Hence, several structures can be piled 
one on top of each other to form a stack, whereby 

80 only the rearmost structure is provided with a black 
layer. 

The invention will be examined in more detail in 
the following, reference being made to the embodi- 
ments according to the enclosed drawing. 
85 Figure 1 is a sectional and partially diagrammatic 
view of one embodiment according to the invention. 

Figure 2 is a sectional and partially diagrammatic 
view of a second embodiment of the invention. 
Figure 3 is a sectional and partially diagrammatic 
90 view on an enlarged scale of a third embodiment 
according to the invention. 

The structure according to Figure 1 comprises a 
transparent substrate 1 made of, e.g., glass and, 
disposed thereon, a first electrode layer 2 which is 
95 likewise transparent. An electroluminescence lay r 
3, 3', 3" known per se has been disposed on the first 
transparent electrode layer 2. Several adjacent elec- 
trode layers 4 have been disposed on said electrolu- 
minescence layer 3, 3', 3" in accordance with the 
100 configuration desired. The layers 2, 3', 3, 3", and 4 
can all be formed by utilizing thin film technology, 
e.g., the so-called Atomic Layer Epitaxy (ALE). The 
black layer comprises an insulating layer 5 covering 
the second electrodes 4 and contacting the 
105 luminescence layer 3 outside of said electrodes 4. 
The embodiment according to Figure 1 is applic- 
able where all necessary conductors can be brought 
up to the edges of the component for contacting 
purposes. This is the case in, e.g., matrices with a 
1 1 0 relatively low resolution. 

The structure according to Figure 2 differs from 
that according to Figure 1 in that the black layer 5, 6, 
consists, on one hand, of an insulating layer 5 
covering the second electrode layer 4 and contacting 
115 the electroluminescence layer 3, 3', 3" outside of said 
second electrode layer 4 and, on the other hand, of a 
wiring 6 disposed on said insulating layer 5 and 
manufactured by using a thick film or thin film 
technique. Opposite each second electrode 4, the 
120 N*rk la yer 5 is p rovided with.af^Q4xeniiigjie^cJilng 
c^iH^Prnnd electrode_la\^r4^Emrji-tbe wiring 6, 
"protrusions" extend through the openings 8 in 
order to ^2rmpr 1 j2h ^irina 6 elect ric a lly w ith the, 
d esired second electrodes 4. Su ch a "protrusion" 7 
125 can be accomplished, e.g., oy printing a black 
conductive area entirely covering the opening 8. 

In materials with a high resolution, the conductiv- 
ity of the upper electrode becomes more critical. In 
such a case the embodiment according to Figure 2 is 
1 30 applicable. The structure allows the cross-over of an 
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electrically separate figure element (e.g., 4' in Figure 
2), In addition the structure allows the use of thinner 
conductive stripes, e.g., for contacting several 
seven-segment figures such that corresponding seg- 
5 ments are electrically interconnected. 

If the wiring 6 is entirely made of black material 
(Figure 3), no separate conductive areas 7 are 
necessary. The structure according to Figure 3 is a 
preferred embodiment in display devices with a 

10 relatively low resolution where the configuration of 
the electrode requires cross-overs, For instance, a 
seven-segment figure can be contacted by using a 
structure according to Figure 3 such that the central 
segment is contacted over, e.g., an upper or lower 

15 electrode. 

It should be mentioned that the insulating black 
thickiLL miaver 5 of th e structure according to Figure 
1 can be, in principle, made of any light abso rbing 
thick film mater ial or, as realized Dy means ot thtn — 

2Crfilm technique, TorlTTSi dnu i, d ii A 1 2^M^ \ tuy; * 
jar senic sulfide, or arsenic selenide. such layers can 
be manufactured by means of thick film or thin film 
processes known perse. 
The layer 5 in Figures 1,2, and 3 is an insulating 

25 polymer film containing black pigment known per 
se. One suitable raw material is commercially avail- 
able as a curable paste from the Electro-Science 
Laboratories, Inc., Pennsauken, New Jersey, under 
the type denomination ESL 240-SB. 

30 The layer 6 in Figure 2 is a metal-filled conductiv e 
pol ymer film known per se . One suitable raw 
material is commercially available as a screen 
printable, silver-filled, one component material from 
the Electro-Science Laboratories, Inc. under the type 

35 denomination ESL 1109-S. 

The conductive areas 7 in Figure 2 and the layer 6 
in Figure 3 are carbon-filled, conductive polymer 
films known per se. Ons suitable raw material is 
commercially available as a curable paste from the 

40 Electro-Science Laboratories, Inc. under the type 
denomination RS-1 50-12. The wiring 6 can be real- 
ized, e.g., as an A1 metallization. 

It should be observed that both electrode layers 2 
and 4 are transparent. They can be, e.g., sputtered 

45 ITO (Indium Tin Oxide) layers. 

The luminescence layer 3, 3', 3" is a sandwich 
structure comprising a light emitting layer 3 known 
per se, usually a ZnS:Mn layer, and current limiting 
auxiliary layers 3' and 3" which are typically made of 

50 some metal oxide. 

It should be observed that the expression "black 
layer" in this specification means a light absorbing 
layer in general, which layer can also have a 
colouring differing from black. 

55 

CLAIMS 

1. An electroluminescence structure comprising: 

(a) at least one transparent substrate made of, 
60 e.g., glass; 

(b) at least one first transparent electrode layer 
disposed on the substrate; 

.(c) a luminescence layer disposed on the first 
electrode layer; 
65 (d) at least one second transparent electrode 
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lay r disposed at least partially on the luminescence 
layer; and 

(e) at least one black layer arranged in contact 
with the luminescence layer and the second elec- 
70 trode layer, such that the black layer covers the 
second electrode layer and is in contact with the 
luminescence layer outside of said second electrode 
layer. 

2. An electroluminescence structure as claimed 
75 in Claim 1 , wherein the black layer is made of an 

electrically conductive material (Figure 1). 

3. An electroluminescence structure as claimed 
in Claim 1 , wherein the black layer comprises an 
insulating layer covering the second electrode layer 

80 and being in contact with the luminesence layer 
outside of said electrode layer, and a wiring dis- 
posed on said insulating layer, and at least one 
opening reaching the second electrode layer is 
formed in the insulating layer opposite said second 

85 electrode layer such that the wiring can make 
electrical contact with the second electrode layer 
through the openings. 

4. An electroluminesence layer as claimed in 
Claim 3, wherein the wiring, at least in the area 

90 opposite the openings, is made of a black material 
(Figure 2). 

5. An electroluminesence structure as claimed in 
Claim 4, wherein the wiring is entirely made of a 
black material (Figure 3). 

95 6, An electroluminescence structure substantial- 
ly as hereinbefore described with reference to the 
accompanying drawings. 
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